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STRIPPING OF H- I N  A MAGNETIC FIELD 

0 Stripping of H- i n t o  H i n  a magnetic f i e l d  has been considered- as  

; (.I) a possible mode of charge exchange H- in jec t ion  in to  a storage r ing  

it would be followed by a second s t r ipp ing  N 
The main advantage of t h i s  mode compared t o  the standard mode H- 3 H' is 

the s t r a i g h t  path of H 

magnetic s t r ippe r  and the r ing  s t r ippe r .  

t o  the  charge exchange in jec t ion  in to  the AGS w i l l  be discussed. 

o f  
-+ H i n  the r ing  i t s e l f .  

0 par t i c l e s  through r ing  magnets, between the 

In  t h i s  note a possible appl icat ion 

When a charged p a r t i c l e  moves i n  a magnetic f i e l d ,  the equivalent 

e l e c t r i c  f i e l d  i n  the rest  frame of the pa r t i c l e  is given by 
0 

E = y v B  = c$yB . 
Decay of H- ions i n  a magnetic f i e l d  may be represented by the 

d i f f e r e n t i a l  equation 

d f ( t )  - f ( t )  - -  ,at> d t  

I n  t h i s  expression f ( t )  is  the  f rac t ion  of the i n i t i a l  H- beam and ;(t) the 

mean l i f e  time of an - ion  i n  the  magnetic f i e l d .  

f i e l d  ;(t) i s  a constant. 

In  a homogeneous magnetic 

It has been found(2) tha t  the expression 

f i t s  w e l l  the  experimental data,  with constants 
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C = 7.96 X loo6  Vs/m 

9 D = 4.256 X 10 V/m . 
Str ipping  i n  a homogeneous magnetic f i e l d  i s  l e s s  a t t r a c t i v e  because mean 

l i f e  t i m e s  would be too long and angular d i spers ion  of r e s u l t i n g  neu t r a l  

p a r t i c l e s  too l a rge  ( in  order t o  avoid any appreciable s t r i p p i n g  i n  the  

f r ing ing  f i e l d  the  main f i e l d  cannot be a r b i t r a r i l y  high, w i th  the  con- 

sequence t h a t  : becomes r e l a t i v e l y  long). 

use a very s t rong  magnetic f i e l d  and t o  t r y  t o  accomplish the  s t r i p p i n g  

i n  the  s t e e p  f r ing ing  f i e l d .  

f i e l d  is 

A b e t t e r  a l t e r n a t i v e  is t o  

The simplest  approximation f o r  t he  f r ing ing  

2s B = Bo 2 = Boy os y s l  

where d is  the  assumed axial length of t h a t  f i e l d ,  and o f t en  taken as t o  

be equal t o  the  gap width. For such a f i e l d  

After changing va r i ab le s  from t t o  y w e  have 

df df d~- - Pc df 
d t  dy d t  d dy 
- = -  

Subs t i t u t ing  f o r  : and separa t ing  t h e  va r i ab le s  we ge t  

In t eg ra t ion  y i e lds  

d D l  

clPc 0 
f = exp [- - f y exp (- 7 ) dy 1 

i 
! 
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The mult ipl icat ive in tegra t ion  constant i s  equal t o  1 because f(y=O) = 1. 

This i n t eg ra l  has t o  be evaluated by a numerical method. 

of neut ra l  pa r t i c l e s  6 d j . w i l l  be 

The d i s t r ibu t ion  

f o = l - f  . 

For the  purpose of in jec t ion  the  angular dispersion of neutral  pa r t i c l e s  

has t o  be estimated. 

w i l l  be deflected by an angle 

Before a H- ion has been dissociated,  i t s  t r a j ec to ry  

where y i s  the  path length from the edge of the fr inging fielkl:to-the poi-nt where 

the dissociat ion takes place. 

calculate  the r ad ia l  d i s t r ibu t ion  of neutral  pa r t i c l e s  a t  the posi t ion of 
O -I- the  r ing  s t r ippe r  (conversion of H i n t o  H ) -  I f  L is  the distance between 

the two s t r ippe r s ,  and 4 the  def lect ion a t  the r ing  s t r ippe r  from the posi t ion 

corresponding t o  @ = 0,  then 

It w i l l ,  however, be more important, t o  

1 (ED) dfo df 

d& L dO L dy do L Boyd dy 
- = - -  1 dE0 =-o&=- 1 dfo 

Subst i tut ion 

dfo d E(y) - = -  
dy Bc a y )  

r e s u l t s  i n  

%4 

L which is  a function of - v i a  
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An example has been worked out f o r  t he  AGS i n j ec t ion ,  assuming 

Bo = 40 kG (= 4T) 

d = 5 c m  . 
0 44 df 

Fig. 1 shows the  d i s t r i b u t i o n  func t ion  L vs. . It is c l e a r  t h a t  

even i f  t h e  magnetic s t r i p p e r  w a s  only L = 10 m from t h e  r i n g  s t r i p p e r ,  

t he  r a d i a l  d i s t r i b u t i o n  of n e u t r a l  p a r t i c l e s  would be too wide. 
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